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Abstract— Commercially available, fourteen different rice 
varieties (improved and traditional) in Sri Lanka were 
subjected to determine amylose content and important 
physical properties. Under physical properties, milling 
parameters (such as brown rice content, husk content and 
total milling recovery), hardness and dimensions (length, 
width & thickness) including water absorption capacity (by 
dipping at 70°C for four hours) were measured.  Amylose 
content of each rice variety was determined by measuring the 
optical density of amylose-iodine complex using 
spectrophotometer, while amylopectin content was obtained 
using the relationship equation. Results revealed, brown rice 
content, husk content, total milling recovery, hardness and 
water absorption capacities of these rice varieties were 
within the range of 76-78%, 20-23%, 69-72% & 28-30% 
respectively. Statistical analysis also indicated, those 
physical properties of fourteen rice varieties were 
significantly different to each other (p<0.05). Amylose & 
amylopectin contents of rice varieties were found in the 
range of 20 to 28% and 71 to 79% respectively, were 
significantly different (p<0.05) to each other. According to 
the correlation analysis, weak positive and weak negative 
correlation ships (p<0.05) were observed for amylose 
content vs. hardness and amylopectin content vs. hardness 
respectively. Further, moderate positive correlation ship 
(p>0.05) was reported in between amylose content and water 
absorption capacity. While showing negative correlation 
(p>0.05) between amylopectin and water absorption 
capacity. Between hardness and water absorption capacity, 
also had a weak positive correlation ship (p>0.05). 
Keywords— Milling properties; Hardness; Water 
Absorption Capacity; Amylose content; Amylopectin 
content; Rice varieties . 
I. INTRODUCTION 
Utilization  of rice grains have been increasing considerably, 
as an major  ingredient in other  food applications , other than 
the major staple  in  domestic usage. The reasons for 
increasing usage of rice could be depending upon the cost 
effectiveness, functional properties, and unique medicinal 
values, appealing organoleptic properties and being a cereal 
of free from gluten. Consumer acceptability and market value 
of rice is defined from various quality traits such as milling 
quality, physical quality, cooking and eating quality or 
nutritional quality (Bao, 2012; Rebeiraet al.,2014; Fernando 
et al.,2015 ).Some of these  quality parameters are 
intrinsically governed by physicochemical properties such as 
amylose and amylopectin (Rohillaet al., 2000; Rebeiraet 
al.,2014). Amylose and amylopectin are the building material 
of starch in rice endosperm (Martin and Smith, 1997; Duanet 
al., 2012). Amylose are linear molecules made by linking D-
glucose units with α-1.4 glucosidic bonds, while amylopectin 
are highly branched molecules, consist with both α-1.6 and 
α-1.4 glucosidic bonds. (Denardinet al., 2012; Kaufmanaet 
al., 2015). 
The ratio of these two types of polymeric substances is 
contributing the functional properties of rice (Kaufmanaet 
al.,2015). Amylose content is often contributed, to the 
differences in cooking and eating qualities of rice about 65 
%(Juliano, 1971). Cheng et al. (2012) reveal, higher amylose 
tends to absorb more water during the cooking process and 
resulting higher volume expansion of rice. After cooking, it 
receives dry and fluffy texture and grains can be separated 
easily. While rice varieties with lower amylose content are  
moist, chewy, clingy and less separable after cooking 
(Juliano,1985; Mir et al.,2013; Srikaeo and Arranz-
Martínez,2015).Amylose content of a rice variety   is 
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positively correlated with its pasting and gelatinization 
temperatures (Jane et al., 1999; Sodhi& Singh, 
2003;Varavinit et al., 2003; Chung et al., 2011), gel hardness 
(Baoet al., 2006;Lu et al., 2009; Wang et al., 2010), and 
water solubility index (Kong et al., 2015;Kaur et al., 2014) as 
well.  While amylose content is negatively correlated with 
the swelling power, adhesiveness and cohesiveness, colour 
and glossiness, amylopectin content correlated 
positively.(Cruz and Khush, 2000; Baoet al.,2006; Wang et 
al.,2010 ; Kaur et al., 2014; Kong et al., 2015). 
Amylose is also responsible for the retrograding of starch by 
forming hydrogen bonds between molecules by creating a 
firm gel matrix (Ganiet al.,2013;Kong et al.,2015) and  is a 
vital quality parameter of staling of starch base foods. 
(Mariottiet al., 2009; Shifenget al., 2009 ; Hug-Itenet al., 
2003). As in many other Asian counters, Sri Lanka cultivates 
plenty of rice varieties (improved & traditional) 
commercially, with largely diversify physical properties, 
including amylose & amylopectin content too. Hence, the 
aim of this study is to determine the imported physical 
properties (milling properties, dimensions, hardness, water 
absorption capacity) and amylose/amylopectin content of 
selected improved & traditional rice varieties in Sri Lanka.  
 
II. MATERIALS AND METHODS 
2.1 Collection and Preparation of Test Samples  
Commercially available seven improved and seven 
traditional rice varieties were purchased from recognized 
paddy suppliers in Sri Lanka. Each rice/paddy sample was 
stored six months, under ambient condition (28-
30°C/R.H.70-75%) in plastic containers. Subsequently, two 
kilos of samples from each rice variety were drawn and 
divided using a sample divider to obtain the test portions. 
There after the test portion was divided into four sub portions 
and each portion was used to determine milling properties, 
dimensions, water absorption capacity (WAC), hardness and 
amylose content. 
2.2 Milling Properties & Dimensions  
At the beginning, moisture contents of the rough rice (paddy) 
samples were measured using digital grain moisture meter 
(G-Won -GMK303A) and found it was within the range of 
12-14%. 150g of rough rice samples from each rice variety 
were de-husked using SATAKE-THU de-husker. The barn of 
brown rice (unpolished) were removed up to 8±1.1% using 
SATAKE TMO-5 Polisher. At each point, brown rice yield, 
husk percentage & total milling recovery were calculated 
according to the equations given below,  
Brown Rice %=( Weight of de-husked rice) ×100 /Weight of 
rough rice 
Husk %=( Weight of husk) ×100 /Weight of rough rice 
Total Milling Recovery %=( Weight of milled rice) ×100 
/Weight of rough rice 
Dimensions such as length, width & thickness of fifty rice 
kernels from each variety were measured using laboratory 
thickness indicator at 0.01mm resolution. 
2.3 Hardness 
Hardness of rice kernels were determined by placing 
randomly selected fifty brown rice grains on the platform of 
rigidity tester (KIYA) & applied the force by rotating the 
screw head down words. Readings were taken at the point of 
rupturing the grains individually and means of hardness were 
calculated.  
2.4 Water Absorption Capacity (WAC) 
The Water Absorption Capacity of rice varieties was 
investigated as stated in Thilakarathna et al.(2015). About 
10g of rough rice samples in each variety were soaked in hot 
water at 70 0C for 4 hours. The temperature of the soaking 
water was maintained throughout the soaking period with the 
aid of thermostatic water bath (Gallenkamp-
BKS350).Soaked rice samples were removed from the water 
bath and the remained water was drained off. Subsequently, 
wet rice grains were blotted quickly with filter papers to 
remove superficial water. Weights of the damp rice grains 
were measured with digital weighing scale (OHAUS- 
Discovery) and moisture increments of each rice variety was 
estimated using  a hot air oven (Leader), maintain at 
105±2°C for 24hours. 
2.5 Amylose & Amylopectin Content  
Amylose content was determined based on simplified 
colorimetric method outlined by Juliano (1971) & ISO 6647-
2: (2015) with slight modifications. Initially, milled rice 
samples were ground to   fine powder using a disk mill (FFC-
23) and sieved (180µm pore size) using a sieve shaker 
(IMPACAT).Sieved rice samples were packed in a metalized 
pouches and stored at 4°C. Prior to the analysis, samples 
were kept at room temperature for three hours and moisture 
content was measured using digital moisture analyzer 
(SHIMADZU-MOC63u). 
Then, accurately, 100 ± 0.5mg of prepared rice flour sample 
was weighed into a 100 ml conical flask. To the same flask, 
1.0 ml of 95% ethanol was pipetted out and wetted by 
shaking slightly. Then, 9.0ml of 1N sodium hydroxide 
solution was pipetted into the same conical flask, mixed well 
and allowed to stand in overnight. The completely disperse 
rice flour in the conical flask was transferred to a 100ml 
volumetric flask and empty volume was made up with 
distilled water to prepare initial stock solution. Finally, 5.0ml 
of stock solution, 1.0 ml of 1N acetic acid and 2.0 ml of 2% 
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iodine solution were added into another 100 ml volumetric 
flask and the volume was made up with distilled water to get 
a coloured solution. The colored solution was mixed by 
inverting and let stand for 20 minutes in a dark place 
avoiding direct light. The absorbance was measured at 620 
nm using UV-Vis spectrophotometer (HACH-DR6000).  
Amylose content of rice varieties were calculated from the 
calibration curve, constructed using purified amylose 
standard- from potatoes (Sigma Aldrich). Final results were 
given as percentage by mass on dry basis. Amylopectin 
contents (%) of rice varieties were calculated by subtracting 
the obtained amylose content (%) from hundred (%) as 
describe by Juan et al. (2006). 
2.6 Statistical Analysis  
The experiment was complete randomized design. 
Descriptive analysis, analysis of variance (ANOVA) and 
Pearson correlation analysis were performed using minitab 
statistical software, at 95% confidence level. 
 
III. RESULTS AND DISCUSSION 
3.1 Physical properties  
Physical properties such as milling properties, hardness, 
dimensions, size & shape of rice grains obtained from 
fourteen different  rice varieties including improved & 
traditional, were given in Table 01. 
Table.1: Milling properties, Hardness, Dimensions(length, width, thickness), Size & Shape of Improved and Traditional rice 
varieties 
 (All the data given in the table were means ± SD of replicated samples(n). n=3 for all milling properties)/ for hardness and 
dimensions n=50.)  
 IM- Improved ; TR-Traditional =The letters depicted two rice categories  
Sample 
Code 
Variety   Brown 
Rice (%) 
Husk 
(%) 
TMR 
(%) 
Hardnes
s 
(N) 
Length 
(mm) 
Width 
(mm) 
Thickn
ess 
(mm) 
Grain 
Size 
Grai
n 
shape 
IM1 AT307 78.98±1.6
5 
20.48±1.
22 
72.71±1.
36 
24.60±1.
31 
5.51±0.
19 
2.57±0.
15 
1.95±0.
07 
Intermedi
ate 
Bold 
IM2 BG300 76.48± 
0.29 
22.71±0.
62 
70.43±0.
54 
33.20±2.
67 
5.71±0.
25 
2.54±0.
09 
1.88±0.
06 
Intermedi
ate 
Bold 
IM3 BG352 78.37±0.7
6 
21.36±0.
81 
71.99±0.
84 
34.18±1.
41 
5.60±0.
11 
2.63±0.
08 
1.94±0.
06 
Intermedi
ate 
Bold 
IM4 BG358 78.42±0.1
0 
22.73±0.
92 
71.77±0.
32 
21.31±1.
66 
4.19±0.
14 
2.36±0.
15 
1.71±0.
08 
Short  Roun
d 
IM5 BG360 76.78±0.5
4 
23.13±1.
08 
70.12±0.
64 
29.82±1.
84 
4.15±0.
19 
2.09±0.
09 
1.52±0.
09 
Short  Roun
d 
IM6 BG366 76.47±0.7
4 
23.22±1.
14 
70.39±0.
88 
26.02±0.
53 
5.51±0.
20 
2.44±0.
12 
1.79±0.
09 
Intermedi
ate 
Bold 
IM7 BW367 77.59±0.0
9 
21.64±0.
23 
71.38±0.
11 
23.94±1.
85 
4.11±0.
13 
2.54±0.
12 
1.80±0.
08 
Short  Roun
d 
TR1 Hangimuttan 78.20±0.9
8 
22.98±0.
37 
72.48±0.
65 
26.96±1.
97 
4.26±0.
16 
2.14±0.
13 
1.57±0.
09 
Short  Roun
d 
TR2 Kahamaala 78.78±0.7
6 
22.83±0.
15 
71.92±0.
99 
36.10±2.
74 
5.64±0.
16 
2.33±0.
11 
1.85±0.
05 
Intermedi
ate 
Bold 
TR3 Kahawanu 75.97±0.3
7 
23.73±0.
05 
69.94±0.
34 
28.37±1.
69 
4.26±0.
16 
2.87±0.
09 
1.99±0.
06 
Short  Roun
d 
TR4 Rathna 
Samba 
76.27±0.2
3 
22.62±0.
51 
70.09±0.
22 
26.57±1.
59 
4.45±0.
11 
2.07±0.
14 
1.54±0.
08 
Short  Bold 
TR5 Suduru 
Samba 
76.77±0.2
5 
23.03±0.
56 
70.47±0.
45 
25.90±1.
44 
3.85±0.
30 
1.65±0.
10 
1.36±0.
07 
Short  Bold 
TR6 Suwandall 77.18±0.6
0 
22.41±0.
90 
71.26±0.
36 
26.10±2.
12 
4.02±0.
21 
2.10±0.
13 
1.66±0.
07 
Short  Roun
d 
TR7 Unakola 
Samba 
76.06±0.4
3 
22.92±0.
06 
69.92±0.
32 
26.68±0.
98 
4.21±0.
18 
2.16±0.
09 
1.62±0.
06 
Short  Roun
d 
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Physical properties of rice grains are important quality 
components, since it Impacts on the market demand and 
production cost. Kernel size, shape, milling recovery, degree 
of milling and grain appearance are frequently assessing as 
physical properties (Cruz &Khush, 2000).Referring to the 
data given in Table 01, 76-78% of brown rice content and 20 
– 23 % husk content were observed for improved and 
traditional rice varieties. Total milled recoveries (TMR) 
were ranged from 70- 72 % and 69- 72% for improved and 
traditional rice varieties respectively. TMR is an important 
index when economizing the rice milling operations, 
however, efficacy of milling equipment’s, natural diversity 
of rice varieties, and hydrothermal treatments can change 
those readings (Falade& Christopher, 2015). 
Hardness of rice grains were varied between 21N to 36N for 
both type of varieties (Table 01). Highest grain hardness was 
reported by BG352 and Kahamaala while BG358 and 
Suduru samba given the lowest value. Statistical analysis 
revealed that the hardness of fourteen types of rice varieties 
were significantly different to each other at p<0.05. 
Hardness of raw rice is important criteria in many areas, 
especially for identifying the changes occurrence during 
storage and aging process, to determine the breakages during 
milling operation, drying and handling etc. (Kunze& Hall, 
1965; Barber, 1972 ;Kunze& Choudhury 1972 ; 
Moritake&Yasumatsu 1972 ; Villarealet al.,1976; 
Pomeranz& Webb 1985). 
Lengths of brown rice kernels were varied from 3.85 to 
5.71mm for all varieties (Table 01). Grains with smallest 
dimensions were observed among the traditional rice 
varieties than improved varieties.  Lowest grain dimensions 
(length, width and thickness) were shown by traditional 
variety called Suduru samba. Highest grain length was given 
by BG300 and highest grain width & thickness was 
indicated by Kahawanu. However, the dimensions for 
improved and traditional rice varieties were significantly 
different to each other (P<0.05).  
Classification of rice grains were carried out, according to 
their sizes and shapes based on Juliano (1985). Size of the 
rice grains were determined as per grain length while grain 
shape was determined by means of length & width ratio of 
rice kernel. In local market, rice is classified as Samba (short 
grain) and Nadu (long grain) based on the size of the grain 
(Pathirajeet al., 2010). According to the grain classifications 
(Table 01), majority of rice varieties were belongs to the 
short round or short bold (Samba) types, except varieties 
like, BG300, BG352, BG366, AT307 and Kahamaala, that 
comes under the intermediate bold (Nadu) type. Although 
consumer choice on size and shape of the rice grain can be 
vary broadly, Sri Lankans are more consuming Nadu rice 
than Samba rice (Department of census and statistics, 2013; 
Rebeiraet al., 2014 ). Water absorption capacities (WAC) of 
improved and traditional rice varieties are graphically 
illustrated in Figure 01. 
A cold or hot soaking process facilitates the water 
absorption of rice grains & is an essential practice in 
parboiling, wet milling or cooking operations (Kashaninejad 
et al., 2007). As in Figure 01: rice varieties were showed 
different water absorption capacities after four hours of  hot 
soaking at  70 0C. Generally, the final moisture contents of 
all rice varieties were reached to 28-30% (w.b.). Among the 
all rice varieties, highest WAC was shown by Unakola 
samba (30.65%, w.b.) and lowest was displayed by Rathna 
samba (28.32%, w.b.). Under the improved rice varieties, 
highest water absorption was reported by BG300 (30.34%, 
w.b.) and   lowest was given by BG358 (28.82%, 
w.b.).BG300, Suduru samba, Kahamaala and Suwandall 
showed comparatively higher WACs (>30%) than the other 
varieties.  
During soaking, water enters into the starch granules and 
void spaces in the rice endosperm, as a result of molecular 
absorption, capillary absorption and hydration (Navaratne, 
2015). However, the water absorption rate of the grains is 
also impacted varietal difference, consisting differences in 
physical and chemical characteristics (Kaewwiharet al.,2012 
; Thilakarathna et al.,2015,2016). Falade and  Christopher, 
(2015) reported various internal forces associate with the 
granule structure, the extent of hydrogen and covalent bonds 
and availability of moisture binding sites, imposed  the 
variations in starch structure which  cause for the difference 
in water absorption between the rice varieties. 
 
Fig.1: Water Absorption Capacities (WAC) of improved & 
traditional rice varieties 
(Code name of rice varieties -IM1-AT307,IM2-BG300,IM3-BG352,IM4-
BG358,IM5-BG360,IM6-BG366,IM7-BW367,TR1-Hangimuttan,TR2-
Kahamaala,TR3-Kahawanu,TR4-Rathna Samba,TR5-Suduru Samba,TR6-
Suwandall and TR7- Unakola Samba) 
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3.2 Amylose and Amylopectin Content  
Total endospermic starch content in rice, is generally 
consisted with 0–30% fraction of amylose content and 70–
100% fraction of amylopectin content (Martin & Smith, 
1997).Nevertheless, rice varieties can be grouped based on 
its amylose content into higher (25-33%), intermediate (20-
25%), low (12-20%), very low (2-12%) and waxy (0-5%) 
(Juliano, 1971). Amylose and amylopectin contents of 
improved and traditional rice varieties are graphically 
illustrated in Figure 02. 
As presented in Figure 02, amylose contents of improved 
rice varieties were found in between 25.02 – 27.62%. Thus, 
all of these varieties belongs to the higher amylose class 
(>25%). Under the improved rice category, BG352 reported 
the highest amylose content while BG360 reported the 
lowest. Traditional rice varieties displayed broad range for 
amylose content compared to the improved rice varieties. 
Amylose content of traditional rice varieties was found to be 
in the range of 20 -28 %. According to the data, traditional 
varieties had to be grouped under higher (>25%) and 
intermediate (20-24%) amylose classes. The variety known 
as Kahawanu reported the highest amylose content of 
28.6%. Kahamaala, Hangimuttan, Rathna samba &Unakola 
samba were the other varieties having with the higher 
amylose contents (>25%). 
 
Fig.2: Amylose and Amylopectin content of improved and 
traditional rice varieties 
(Code name of rice varieties -IM1-AT307,IM2-BG300,IM3-BG352,IM4-
BG358,IM5-BG360,IM6-BG366,IM7-BW367,TR1-Hangimuttan,TR2-
Kahamaala,TR3-Kahawanu,TR4-Rathna Samba,TR5-Suduru Samba,TR6-
Suwandall and TR7- Unakola Samba) 
The linear and compacted nature of amylose polymers, 
mitigate the access for digestive enzymes like α- amylase 
(Denardinet al., 2012). Thus, high amylose rice beneficial to 
control  diabetes and obesity owing to the low glycemic 
index and slow emptying rate at human gastrointestinal 
tract.(Behall&Scholfield, 2005 ; Denardinet 
al.,2007).Amylose aids to prevent constipation by increasing 
in fecal water content(Cherbutet al., 1997). The fermentation 
of low digestible amylose at colon, enhances the activities of 
intestinal micro flora and   reducing the health risks 
associate with human intestinal tract (Brounset al., 2002; 
Denardinet al., 2012). Higher amylose rice flour can be used 
to develop food products such as noodles with sound texture 
profile with low GI. (Yoenyongbuddhagal&Noomhorm, 
2002;Fu, 2008).Although both Suwandall and Suduru samba 
can be grouped under the intermediate amylose classes, 
lowest amylose content of 20.4% among all rice varieties, 
was reported by Suduru samba. Amylose content of 
Suwandall was 24.32%. The rice with intermediate amylose 
is much accepted by consumers because its moist and 
tenderness after cooking (Rohillaet al.,2000). According to 
the statistical analysis of data, amylose contents of selected 
rice varieties were significantly different (p<0.05) to each 
other. 
The amylose content of BG360, BG300, BG352, 
BG358,Bg366, Suwandall and  Suduru samba have  already 
been determined by early studies of  Fari et al. (2011); 
Darandakumbura et al.(2013); Rebeira et al.(2014);Fernando 
et al.(2015) and  Pathmanathapillai et al. (2016). Most of 
data obtained in present experiment are agreed with the 
outcome of previous studies. Instead of experimental 
differences, most variations in amylose content delivers 
either from extrinsic factors or intrinsic factors, or by the 
interaction of both. Environmental factors such as climatic 
and soil conditions during grain development (Wang et al., 
2002; Singh et al., 2006; Wang et al., 2010), genetic factors 
and cultural practices(Kim &Wiesenborn, 1995) can  cause 
for the variations. 
The amylopectin content of rice varieties were varied from 
71.7 to 79.6%. Under traditional varieties, highest 
amylopectin content was reported by Suduru samba and the 
lowest amylopectin content was found in Kahawanu. BG360 
reported the highest amylopectin content from improved 
varieties and BG352 reported the lowest. Further, statistical 
analysis of data to amylopectin contents of rice varieties 
were also significantly different (p<0.05) to each other. 
Sclafani et al. (1987) and Ramirez, (1991)  reveals, rice with 
higher amylopectin content or highly branched chain 
structures are more palatable than higher amylose or less 
branched structure. In contrast with amylose, branched and 
expanded nature of amylopectin, permits for greater access 
for digestive enzymes. Therefore, amylopectin provides a 
higher glucose compared to that of amylose and influenced 
the body weight gain and increasing serum triglycerides and 
cholesterol (Denardinet al., 2012). 
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An important observation in this study was,   relatively 
higher amylopectin contents were in Suduru samba, 
Suwandall and BG360. The rice flour obtained from these 
three varieties are ideal for producing bakery and extruded 
products. As revealed by Navaratne (2015), stickiness or 
pasting property of amylopectin can be utilized to trap the 
gases evolve during the bakery fermentation. While heat 
moisture treatment and fine particle size (<200micron) of 
starch will further improve this phenomena by providing 
more surfaces for creating hydrogen bonds amongst 
amylopectin and water molecules. Flour or starch obtained 
from these   rice varieties can also be used as binders in food 
industry such as process meat, confectioneries etc. An 
inherited taste & aromatic properties of rice (e.g. Suwandall) 
can be used to deliver appetizing sensation to regular bakery 
and other food products too.  
3.3 Effect of Amylose and Amylopectin Content on 
Hardness and WAC 
In order to investigate the relationship between amylose & 
amylopectin content, against the test parameters, “amylose 
vs. hardness”, “amylopectin vs. hardness”, amylose vs. 
WAC”, “amylopectin vs. WAC” and “hardness vs. WAC” 
are given in scatter diagrams of Figure 03. 
 
 
Fig.3: Relationship between amylose content, amylopectin content, hardness and   WAC 
 
According to the Figure 03, there was no strong linear 
correlation ship between the test parameters and the obtained 
coefficient of correlation indicate the weak or moderate 
correlation ship. A weak positive correlation ship was 
observed between amylose content and grain hardness, while 
weak negative correlation ship (r=-0.215) was reported in 
between amylopectin content and hardness. Both these 
correlations were statistically insignificant (p>0.05). 
However, amylose content and WAC had moderately 
negative correlation ship (r= -0.427,p<0.05).Amylopectin 
contents and WACs of tested rice varieties were given 
moderately positive correlation ship (r=0.427, p<0.05), by 
signifying the contribution of amylopectin for absorbing and 
holding the water in rice. Correlation pattern of amylose and 
amylopectin content with WAC were compatible with the 
swelling power as well. More compact and linear nature of 
the amylose molecules less tend to absorb and hold water 
than highly branched & expanded structures of the 
amylopectin. Instead of that, hydrophilic parts of proteins 
and carbohydrates structures are responsible for enhancing 
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the WAC of the grains (Lawal&Adebowale, 2004). The 
correlation analysis for hardness and the WAC was shown 
weak positive correlation ship (r=0.386, p<0.05).  
 
IV. CONCLUSION  
Pertaining to the milling properties of the selected Improved 
and traditional rice varieties, 76-78% of brown rice content, 
20 – 23 % of husk contents and 69- 72% of total milled 
recovery (TMR) were recorded. These rice varieties 
consisted with different grain dimensions as well (highest 
length- BG300; highest width & thickness-Kahawanu ; 
lowest dimensions -Suduru samba).Sizes and shapes of most 
rice varieties were short round or short bold (Samba), except, 
BG300, BG352, BG366, AT307 and Kahamaala, those of 
which were coming under  the intermediate bold(Nadu). 
Hardness of both rice categories were varied between 21.31N 
to 34.18N. BG352 had the highest grain hardness and BG358 
was the lowest. After four hours of soaking process at 70 0C, 
final moisture contents of rice varieties were reached to 28-
30% (wet basis). Unakola samba showed the highest water 
absorption capacity (WAC) ( 30.65%, w.b.) and Rathna 
samba takes the lowest (28.32%, w.b.). BG300, Suduru 
samba, Kahamaala and Suwandall were recognized as the 
varieties with comparatively higher water absorption 
capacities (>30%).   Measured   dimensions 
(length,width,thickness), hardness and WACs were 
significantly different (p<0.05) among the selected rice 
varieties 
Amylose contents of selected rice varieties were varied from 
20-28% (d.b.). BG352 reported the highest amylose content 
(27.62%) and BG360 reported the lowest (25.02%) among 
the improved rice varieties. All improved rice varieties can 
be grouped under  higher amylose class(>25%).Traditional 
rice varieties such as  Suwandall and Suduru samba were 
grouped under  intermediate amylose class (20-25%)  and 
other traditional rice varieties were coming under higher 
amylose class. Kahawanu reported the highest Amylose 
content (28.6%) and lowest was given by Suduru samba 
(20.4%).The amylopectin contents of all of these varieties 
were varied from 71-79 %. Highest and lowest amylopectin 
contents were reported by Suduru samba and Kahawanu 
respectively. There was no strong linear correlation ship 
between those test parameters like amylose content, 
amylopectin content, hardness and WACs, therefore, none of 
these parameters are affected along, on the behavior of the 
other parameter. However, the combine effect of several 
different factors (chemical & physical) associated with the 
raw rice grains itself should be the circumstance for 
variability of each and every parameter. 
 
ACKNOWLEDGEMENTS 
Authors are grateful to the University of Sri 
Jayewardenepura for awarding a Research Grant 
(ASP/RE/SCI/2016/22) to conduct this research. Especially, 
thankful for Institute of Post-Harvest Technology, Sri Lanka, 
on behalf of their guidance and support. 
 
REFERENCES 
[1] Bao, J. S. 2012. Toward understanding the genetic and 
molecular bases of the eating and cooking qualities of 
rice. Cereal Foods World, 57, 148–156. 
[2] Bao, J. S., Shen, S. Q., Sun, M., &Corke, H. (2006). 
Analysis of genotypic diversity in the starch 
physicochemical properties of non waxy rice: Apparent 
amylose content, pasting viscosity and gel texture. 
Starch/Stärke, 58, 259–267. 
[3] Barber,S.(1972). Milled Rice and changes during aging. 
PP. 215-263 in :Rice : Chemistry and Technology.D.F. 
Houston,ed.AM. Assoc. Cereal Chem.: St. Paul.MN. 
[4] Behall, K. M., &Scholfield, D. J. (2005). Food amylose 
content affects postprandial glucose and insulin 
responses. Cereal Chemistry, 82, 654–659. 
[5] Brouns,F.,Kettlitz,B. &Arrigoni,E.(2002). Resistant 
starch and “the butyrate revolution”. Trends in Food 
Science & Technology, 13(8):251–261. 
[6] Cheng, A., Ismail, I., Osman, M. and Hashim, H. (2012). 
Simple and rapid molecular techniques for identification 
of amylose levels in rice varieties. Int. J. Mol. Sci., 13, 
6156-6166. 
[7] Cherbut, C., Aube, A.C., Mekki, N., Dubois, C., Lairon, 
D. and Barry, J.L.(1997). Digestive and metabolic 
effects of potato and maize fibres in human subjects. 
British Journal of Nutrition,77(1):33-46. 
[8] Chung, H. J., Liu, Q., Lee, L., & Wei, D. (2011). 
Relationship between the structure, physicochemical 
properties and in vitro digestibility of rice starches with 
different amylose contents. Food Hydrocolloid, 25, 968-
975. 
[9] Cruz, D. N., &Khush, G. S. (2000). Rice grain quality 
evaluation procedures. In R. K. Singh, U. S. Singh, & G. 
S. Khush (Eds.), Aromatic rices (pp. 15-28). New Delhi 
and Calcutta: Oxford and IBH Publishing Co. Pvt. Ltd. 
[10] Darandakumbura, H.D.K., Prasantha, B.D.R. and 
Wijesinghe D.G.N.G.(2013). Effect of Processing 
Condition and Polishing Rate on Apparent Amylose 
Content of Some Sri Lankan Rice Varieties. Tropical 
Agricultural Research, 24 (4): 317 – 324. 
[11] Denardin, C. C., Walter, M., da Silva, L. P., Souto, G. 
D., &Fagundes, C. A. A. (2007). Effect of amylose 
content of rice varieties on glycemic metabolism and 
International Journal of Advanced Engineering Research and Science (IJAERS)                                       [Vol-4, Issue-12, Dec- 2017] 
https://dx.doi.org/10.22161/ijaers.4.12.27                                                                                       ISSN: 2349-6495(P) | 2456-1908(O) 
www.ijaers.com                                                                                                                                                                                 Page | 193  
biological responses in rats. Food Chemistry, 105, 1474-
1479. 
[12] Denardin, C.C., Boufleur, N., Reckziegel, P., Silva, L.P. 
da & Walter, M. (2012). Amylose content in rice (Oryza 
sativa) affects performance, glycemic and lipidic 
metabolism in rats. Ciência Rural, 42(2): 381–387. 
[13] Department of Census & Statistics (2013). Household 
Income and Expenditure Survey–2012/13. Preliminary 
Results of First Three Monthly Rounds. Available at: 
http://www.statistics.gov.lk/hies/hies201213buletineng.p
df (Accessed: 7 November 2016). 
[14] Duan D.X., Elizabeth Donner, E.,  Liu, Q., Smith, D.C., 
Ravenelle, F. (2012). Potentiometric titration for 
determination of amylose content of starch – A 
comparison with colorimetric method. Food 
Chemistry,130.1142–1145. 
[15] Falade, K.O. and Christopher, A.S. (2015).Physical, 
functional, pasting and thermal properties of flours and 
starches of six Nigerian rice cultivars. Food 
Hydrocolloids, 44:478-490. 
[16] Fari, M. J. M., Rajapaksa, D. and Ranaweera, K. K. D. 
S. (2011). Quality characteristics of noodles made from 
selected varieties of Sri Lankan rice with different 
physicochemical characteristics. Journal of National 
Science Foundation, Sri Lanka. 39, 53-60. 
[17] Fernando, H.K.D.H., Kajenthini, T.J.C. Rebeira, S.P., 
Bamunuarachchige, T.C. and Wickramasinghe H.A.M. 
(2015).Validation of Molecular Markers for the Analysis 
of Genetic Diversity of Amylase Content and Gel 
Consistency among Representative Rice Varieties in Sri 
Lanka. Tropical Agricultural Research, 26 (2): 317 – 
328.  
[18] Fu, B. X. (2008). Asian noodles: history, classification, 
raw materials, and processing. Food Research 
International, 41, 888-902. 
[19] Gani, A., Wani, S. M., Masoodi, F. A., &Salim, R. 
(2013). Characterization of rice starches extracted from 
Indian cultivars. Food Science and Technology 
International, 19, 143–152. 
[20] Hug-Iten, S., Escher, F., &Conde-Petit, B. (2003). 
Staling of bread: Role of amylose and amylopectin and 
influence of starch-degrading enzymes. Cereal 
Chemistry, 80, 654–661. 
[21] ISO 6647-2 (2015). Rice: Determination of amylose 
content- Routing Methods. International organization for 
Standardization, Geneva. 
[22] Jane, J., Chen, Y. Y., Lee, L. F., McPherson, A. E., 
Wong, K. S., Radosavljevic, M. and Kasemsuwan,T. 
(1999). Effects of amylopectin branch chain length and 
amylose content on the gelatinization and pasting 
properties of starch. Cereal Chemistry, 76, 629-637. 
[23] Juan, G. T., Luis, A. C., David, B. (2006)Isolation and 
Molecular Characterization of Makal Starch. 
Starch/Stärke, 58 : 300–307. 
[24] Juliano B.O. (1985), Rice chemistry and technology, 
American Association of Cereal Chemists. Inc. Stool 
panel, Minnesota, USA. 
[25] Juliano, B.O. (1971). “A simplified assay for milled rice 
amylose”. Cereal Science Today.16, 334 - 338. 
[26] Kaewwihar, S., Uthairatanakij, A., Srilaong,V. and 
Photchanachai,S.(2012).Water Absorption Behavior of 3 
Varieties of Paddy as Affected by Physical and 
Chemical Characteristics. The 14th Food Innovation 
Asia Conference. PP 56 – 59. 
[27] Kashaninejad , M., Maghsoudlou, Y., Rafiee,S. and 
Khomeiri,M.(2007). Study of hydration kinetics and 
density changes of rice (TaromMahali) during 
hydrothermal processing. Journal of Food Engineering, 
79(4):1383–1390. 
[28] Kaufmana, R.C.,Wilsona,J.D., Beana,S.R.,Heralda, T.J. 
and  Shib,Y.C.(2015). Short communication 
Development of a 96-well plate iodine binding assay for 
amylose content determination. Carbohydrate 
Polymers,115:444–447. 
[29] Kaur, S., Panesar, P. S., Bera, M. B., &Kumari, S. 
(2014). Physicochemical, textural, pasting, and in vitro 
digestion properties of some basmati and non-basmati 
rice cultivars. International Journal of Food Properties, 
17, 1055–1066. 
[30] Kim, Y. S., &Wiesenborn, D. P. (1995). Starch noodle 
quality as related to genotypes. Journal of Food Science, 
61, 248–252. 
[31] Kong,X., Zhu,P., Sui,Z. &Bao,J.(2015). 
Physicochemical properties of starches from diverse rice 
cultivars varying in apparent amylose content and 
gelatinisation temperature combinations. Food 
Chemistry, 172.433–440. 
[32] Kunze,O.R. &Choudhury,M.S.U.(1972). Moisture 
Absorption related to the tensile strength of rice. Cereal 
Chem. 49:684. 
[33] Kunze,O.R. & Hall,C.W.1965. Relative humidity 
changes that cause brown rice to crack. Trans. Am. Soc. 
Agric. Eng. :396. 
[34] Lawal, O. S., &Adebowale, K. O. (2004). Effect of 
acetylation and succinylation on solubility profile, water 
absorption capacity, oil absorption capacity and 
emulsifying properties of Mucuna bean 
(Mucunapruriens) protein concentrate. Die Nahrung, 48, 
129-136. 
International Journal of Advanced Engineering Research and Science (IJAERS)                                       [Vol-4, Issue-12, Dec- 2017] 
https://dx.doi.org/10.22161/ijaers.4.12.27                                                                                       ISSN: 2349-6495(P) | 2456-1908(O) 
www.ijaers.com                                                                                                                                                                                   Page | 194  
[35] Lu, Z. H., Sasaki, T., Li, Y. Y., Yoshihashi, T., Li, L. T., 
&Kohyama, K. (2009). Effect of amylose content and 
rice type on dynamic viscoelasticity of a composite rice 
starch gel. Food Hydrocolloid, 23, 1712-1719. 
[36] Mariotti, M., Sinelli, N., Catenacci, F., Pagani, M.A., 
Lucisano, M., 2009. Retrogradationbehaviour of milled 
and brown rice pastes during ageing. Journal of Cereal 
Science 49, 171–177. 
[37] Martin, C. & Smith, A.M. (1997). Starch biosynthesis. 
Plant Cell., 7, 971 - 985. 
[38] Mir, J. A., Srikaeo, K. &García, J. 2013. Effects of 
amylose and resistant starch on starch digestibility of 
rice flours and starches. International Food Research 
Journal, 20(3): 1329-1335. 
[39] Moritaka,S.  &Yasumatsu,K. 1972. Studies on cerals.10. 
The effect of sulfhydryl groups on storage deterioration 
of milled rice. (inJapanese,English summery.) J. Jpn. 
Soc. Food Nutr. 25:59. 
[40] Navaratne, S.B. (2015). Cereal Science and Technology. 
Maharagama(Sri Lanka) : Deepanee printers & 
Publishers (PVT)Ltd. 
[41] Navaratne, S.B. (2015). Rice Bread Technology. 
Maharagama(Sri Lanka) : Deepanee printers & 
Publishers (PVT)Ltd. 
[42] Pathiraje, P.M.H.D., Madhujith, W.M.T., 
Chendrasekara, A. &Nissanka, S. P. (2010).Effect of 
rice variety and parboiling on in vivo glycemic response. 
Journal of Tropical Agricultural Research, 22(1): 26-33. 
[43] Pathmanathapillai,D.,Prabhaharan,M. and Balakumar, 
S.(2016).Effects of the Various Parboiling Methods on 
the Proximate Composition, Amylose and Resistant 
Starch of Two Rice Varieties from Sri Lanka. Imperial 
Journal of Interdisciplinary Research,2(4):295-300. 
[44] Pomeranz,Y. and Webb, B.D.(1985).Rice hardness and 
functional properties. Cereal Foods World, 30(11):784 
[45] Ramirez, I. (1991). Starch flavor: Apparent 
discrimination between amylopectin and amylose by 
rats.Physiology & Behavior, 50(6):1181–1186. 
[46] Rebeira,S.P., Wickramasinghe, H.A.M.,  Samarasinghe, 
W.L.G. and Prashantha, B.D.R. (2014). Diversity of 
Grain Quality Characteristics of Traditional Rice (Oryza 
sativa L.) Varieties in Sri Lanka.Tropical Agricultural 
Research, 25 (4): 570 – 578. 
[47] Rohilla, R., Singh, V.P., Singh U.S., Singh R.K. and 
Khush G.S. (2000). Crop husbandry and environmental 
factors affecting aroma and other quality traits. pp 201-
216. In: Sing, R.K., Sing, U.S. and Khush, G.S. (Ed.). 
Aromatic rices. Oxford and IBH Publishing Co. Pvt.Ltd. 
New Delli, India 
[48] Sclafani, A.,Nissenbaum, J.W. and Vigorito, M. 
(1987).Starch preference in rats. Neuroscience 
&Biobehavioral Reviews, 11(2):253–262. 
[49] ShifengYu , Ying Ma, Da-Wen Sun (2009). Impact of 
amylose content on starch retrogradation and texture of 
cooked milled rice during storage. Journal of Cereal 
Science, 50:139–144. 
[50] Singh, N., Kaur, L., Sandhu, K. S., Kaur, J., & Nishinari, 
K. (2006). Relationships between physicochemical, 
morphological, thermal, rheological properties of rice 
starches. Food Hydrocolloids, 20, 532–542. 
[51] Sodhi, N. S., & Singh, N. (2003). Morphological, 
thermal and rheological properties of starches separated 
from rice cultivars grown in India. Food Chemistry, 
80,99–108. 
[52] Srikaeo, K. &Arranz-Martínez,P.(2015).Formulating 
low glycaemic index rice flour to be used as a functional 
ingredient. Journal of Cereal Science, 61.33-40. 
[53] Thilakarathna ,G. C.,Navarathna, S.B.,Wickramasinghe, 
I.(2016). Determination of Important Physical Properties 
and Water Absorption Capacities of Three Traditional 
Paddy Varieties in Sri Lanka. International Journal of 
Science and Engineering Investigations, 5(51);6-9. 
[54] Thilakarathna, G.C., Navarathna,S.B., Wickramasinghe, 
I. (2015).Determination of Important Physical Properties 
and Water Absorption Capacity of Medium Type 
Improved Paddy Varieties of Sri Lanka. European 
Journal of Academic Essays, 2(10):15-20. 
[55] Varavinit, S., Shobsngob, S., Varanyanond, W., 
Chinachoti, P., Naivikul, O., (2003). Effect of amylose 
content on gelatinization, retrogradation and pasting 
properties of flours from different cultivars of Thai rice. 
Starch/Sta¨rke 55,410–415. 
[56] Villareal,R.M.,Resurreccion,A.P.,Suzuki,L.B., and 
Juliano,B.O.(1976). Changes in Physicochemical 
properties of rice during storage. Starke 28:88. 
[57] Wang, L. F., Wang, Y. J., & Porter, R. (2002). 
Structures and physicochemical properties of six wild 
rice starches. Journal of Agricultural and Food 
Chemistry, 50, 2695–2699. 
[58] Wang, L., Xie, B., Shi, J., Xue, S., Deng, Q., Wei, Y., et 
al. (2010). Physicochemical properties and structure of 
starches from Chinese rice cultivars. Food 
Hydrocolloids, 24, 208–216.  
[59] Yoenyongbuddhagal, S., &Noomhorm, A. (2002). Effect 
of physicochemical properties of high-amylose Thai 
riceflours on vermicelli quality. Cereal Chemistry, 
79.481-485. 
 
